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SITE BACKGROUND 

The Sharon Steel site (EPA ID UTD980951388) is a former ore milling facility in Midvale, 
Utah. The U.S. Environmental Protection Agency (EPA) added the site to the National Priorities 
List (NPL) in 1991. Operable Unit 1 (OUl) (approximately 260 acres) is a capped tailings pile 
with high levels of lead and arsenic, which posed a threat to human health and the enviroimient 
until it was remediated. Operable Unit 2 (0U2) comprises an adjacent residential and 
commercial area that has .been remediated by removal of contaminated, tailings that were present 
on the properties.j,^:. •'vc-;'f-̂ ^̂ ^̂  ...•h-̂ -x.: ,v • '-M'- •• •:.r--.:̂ :<(-:~ ' ,,. 

Milling operationŝ t>i0!e sit^ begî ^ F̂hfe milliiig process extracted 
compoimds|'of leadVcopper^zmc and dt^er rnet̂ sĴ Î̂  waste'froih tWŝ^̂^ in the 
tailings pilei at the site, estimated at 10 millio^cubic 5t£̂ ^ and up to 58 feet deep The ground 
water was Goritaminated with arseiiic and'other hekv̂ ^ m^ The wetla|rfdk on i ^ ^ site contained 
sedunents coijtaminatba vvdth arsem^ and 1993, EPA^iifeinblislied the old mill 
building. Iii 1995-and l ?96i a.t90-.acre dompô ^̂  was plkted ovet the tailings pile; 
the capped area also contains tfie dem^Ush&iS null build^ contaminated 
materials removed from this wetlands ;arid f̂r̂  TOe composite cover 
system consists of (from bottom to top): compacted subgrade, geosynthetic clay layer (GCL), 30-
mil polyvinyl chloride (PVC) geomembrane, a geocomposite drainage blanket, and a compacted 
soil cover of varying thickness to protect the geosynthetics. The purpose of the geosynthetic and 
soil cover system is to prevent nearby residents from being exposed to soil and tailings 
containing high levels of lead and arsenic and ground water containing high levels of arsenic, 
prevent infiltration, and protect surrounding ecological health. At the time of installation, this 
was thought to be one of the largest geosynthetic cover systems ever placed. 

After cleanup activities were completed, the site was deleted from the NPL in 2004. OUl is 
currently vacant and fenced as shown in the photograph on the report cover. 

Institutional controls for OUl are contained in Midvale Municipal Code Ordinance 6/26/2007 O-
8, which replaced the 2004 Institutional Confrol Process Plan. The ordinance describes 
acceptable development activities for the capped area of the site ("Jordan Bluffs West") and the 
uncapped area of the site ("Joi:dan)Bluffs East"): The ordinance also prohibits unauthorized 
ground water wells on OU 1. 

STUDY! OBJECTIVE 

EPA Region 8 requested that Skeo Solutions review the site's technical documents, visit the site 
and draft a report addressing the following questions: 
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• What land.uses can the site's geosynthetic cover currently support? 
• : What land uses are riot feasible or recommended given the cover system in place? 
• What, if-̂ any, additional information needs to be coUected'to make a determiriation? 

GEOTECHNICAL ISSUES 

This geotechnical review is based on current site conditions; this revieW is riot a critique of past 
remedy selection decisions as selected in the Record of Decision (ROD) or as implemented ' 
during the remedial desigii and remedial action. A nuhiber of gedtechhical issues should be 
considered prior to redevelopment of the site. These geotechnical issues include: 

Settlement of the Tailings 
Settlement is a key issue for site reuse because it appears that the tailings were not compacted 
when placed. A 2005 geotechnical investigatfon report prepaired for a potential site d̂ Veloper by 
Applied Geotechnical Erigineerihg Consultants (AGEC) "anticipate[si that the majority of the 
site contains fine grained and/or compressible tailings." As a result, settleriient of the ̂ tailings will 
occur due to: (a) self weight consolidation and compaction, (b) irnpos(2d load from structures, ' 
and/or (c) ihiposed loEid from fill placed on top of the cover system to facilitate develppmerit. 
More important than the magnitude and time rate of total settlement is the amount and location 
of differential settlemeiit. It is anticipated that differential settlement will be a probleih because 
of the heterogeneity of the tailiiigs, the variable placement techniques usdd, and the inclusion of 
demolition debris under the cover. Because of this variability, it is bur opinion that'even an 
extensive geotechnical investigation will hot be able to fully quantify the magnitude arid 
locations of differential settlement. Therefore, regardless oif the reuse approach selected, 
structures sensitive to difierential settlement, slich as residentiial buildings, should riot be 
considered for portions of the covered area that are more prone to differential settleriient 
(referred to as Zones A and B later in this report under Approach No. 2; see Figure 1). In Zones 
A and B, less sensitive and low-bearing-pressure structures can be built to reduce total and 
differential settlement and to accommodate the settlement that does occur. Residential buildings 
are not recommerided for Zones A and B because home occupants are usually not receptive to 
even minor cracking, which can lead to extensive litigation. Based on a review of available 
borings, it appears that' Zone C riiay imdergo less settlement, and thus less cracking, than Zones 
A and B, so residential buildirigs may be suitable" for Zone C. 

Slope Stability i 
Slope stability is.a concein because most of the perimeter slopes are inclined at a sloĵ e of about 
2:1 (horizontalrvertical); typically geosyrithetic-lined and uricompacted slopes are iriclined at 3:1 
for stability piirpbses. These slopes may experience movenient during a heavy rainfall or seismic 
event. In fact, two slope failures did occur during remedial action work in 1995 and1996 due to 
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saturation of the tailings and the soils at the toe of the slope; these areas were adjusted to a 3:1 
slope to prevesnt further slope failures. To protect-future reuseis from being damaged by-slope 
failures, prudent setbacks from^ the top of the slopes should be used. Typical ratios of depth of 
slide surface to slide length are less than 0.4 for circular slides, which is the anticipated failure 
mode for the tailings. Along the Jordan River, the western slope is about 50 feet high (elevation 
4240 to 4290 feet) at a 2:1 inclination. This corresponds to asdepth of sliding ;of 45 to 5,0 feet for 
a slope length of about 120 feet. A slope setback of 100 feet could be used to minimize the 
potential for a slide surface undermining a structure. Although typical slope setbacks (such as 
those in California) are one-thrird to one-half of a slope's height, a more conservative setback of 
100 feet is, suggested for this site because the slope material at Sharon Steel consists of under- to 
normally-consolidated tailings and liniited subsurface information is available. If sufficient 
geotechnical information is developed and a suitable factor of safety is available, the proposed 
slope setback of 100 feet could be reduced. 

The alluvial soils underlying the tailings have probably been consolidated due to the weight of 
the overlying tailings, so a fovindation-tjrpe failure is not anticipated unless the applied load from 
reuse is significantly^eater (such as the load from a multi-story building) or extensive 
liquefaction occurs due to a large earthquake. If the reuse applied load is significant or extensive 
liquefaction is anticipated, a slope setback greater than 100 feet should be, used. To reduce the 
slope setback and decrease the risk of foundation failure, the stability of the slope along the 
Jordan River could be iricreased by coristructing a sinall earthen or landscape rock berm along 
the slope toe. An appropriate height for the berm would be orie quarter of the slope height. 
Laridscaping alorig the slope toe can be undertaken but should not increase the amount of water 
that can infiltrate the slope or foundaition matesrials, because this could decrease slope stability. 
Reducing the steepness of the slope to increase slope stability is probably not feasible because of 
limited space at the toe of the slope where the paved recreatiorial trail lies and because laying 
back the slope at the top of flie cover system would interfere with the existing geosyntiietic 
cover. 

Seismic Concerns 
A riumber of seismic concerns exist for this site, including applicable design groimd 
motion/acceleration, liquefaction of the tailings and underlying alluvial soils, and seisrnic slope 
stability and deformation. Any reuse will have to meet the seismic requirements of the 
Intemationial iBuilding Code, as amended by Utah. Midvale is located in seismic, zorie p2, which 
sets the level of shaking that the tailings pile and any structures must be able to resist. 
Liquefaction of the tailings could cause a loss of foundation support and settlement of structures 
constructed on the tailings, as well as, slope instability along the Jordan River side of the tailings^ 
pile. Liqueifaction of the underlying alluvial soils also could lead to slope instability along the 
Jordan River side of the tailings pile. Even if liquefaction does not occur, earthquakes can cause 
slope instability along the Jordan River side of the tailings due to trie imposed inertia forces. 
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However, it is anticipated that theiproposed slope setback should,be sufficient'to prevent damage 
to structures on top of the tailings pile. , ] 

Detailed Subsurface ilnvestigation 
The geptechnical issues discussed aboye .are exacerbated hy the lack of a comprehensive 
geoteehnieal investigation for the.site. Because a detailed subsurface, investigation has not beeri 
coriducted, the arialyses performed to date have considerable imcertainty associated with them. 
For example, actual settlement could deviate by 50 to 100 percent from the calculated values 
based oniimited existing data. The uncertainty about settlement co;uld be reduced by comparing 
the results ofithe/pur existirig preloads on the site. ̂ yith calculatedjyalues. In response to a reuse 
proposal that riivolyed a residential andiCpnimercial development across mpstpf the site, a 2007 
geptechrucal- review conducted for tlie City of Midvale by TO 
subsurface investigatiori would be necessary: ' , ' s . :, i 

The scope .of the; geotechnical̂ investigation of the development is insufficient to properly 
characterize subsurface conditions over the 27Q-acre Site area,,based on current practice. 
Based on available guidance regarding minimum scope of geotechnical field 
irivestigatipnsTprjesidentidj iCpinmereial and municipal prpjects pbtairied from selected 
sources within the western U.Si, investigative density should be a minimum of one boring 
for every two to four acres of site area, and one boring for each multi-story building, 
5,000 square feet or greater. ^ , ' 

Some of the parameters that would have to be determined; diiring'a detailed subsurface " 
investigation include: • ^ 

• Areal water level data throughout the tailings pile for settlement, allowable beiaring 
pressures, slope stabjUty arid Uquefactipn • . .. , ,̂  

• Engineering properties pf the tailings thrpughout the tailings pile. 
• Engineering prpperties of the native material imderlying the tailuigs pile. 

The drillmg and sampling cost for siich a subsurface mvestigation would be $200,000 to I 
$300,000. This cost does not include .testing, analysis, design, specification and any ground | 
improvements that would be needed before redevelopment cpuld prpceed. .i i j 

Geosynthetic Cover Issues 
The tailings pile is coyered with a 190-acre, cpmppsite.cap vyhich iricludes three layers of ' 
gepsyiithetics: a geosynthetic clay layer, a 30-mii PVC flexible membrane liner (FMli) and a 
geocomposite drainage blanket. The niain pbjectiyes of the cover system, as detailed in the 1993 j 
EPA Superfimd Record of Decision, were to: j 
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• Prevent exposure to*contaminated soil/tailings.on the site by isolating tailings and soil' >' 
exhibiting contaminant concentrations exceeding health-based reniiediation levels. 

• Prevent migration of and exposure to contaminated groimd water exhibiting arsenic 
concentrations greater than the action levels beyond the-boundaries of the OUl! site.' : , v 

• Preverit̂ exposure to contairiihated soil/tailirigs;, reduce inflow of water to the tailings, arid 
redvice further cbntamiriation'Pf the'shallow ground water by cbnsthietiori of a cap and 
interceptor french: ' • '• 

It is anticipated that the flexible meriibrarie liner'both aids and complicates reuse of the site, l^e 
FML aids development by^coritrPllirig iiifiltratiori arid grPund water coritiaininationi preventing 
people frorii coniing into cpntact with'thfe contaniinantSj and allowing a well-iriigated reuse. The 
FML complicates reuse because of itS'Susce|)tibility to penetrations, tensile sfresses and puncture. 
However, compared to other FML material types, the 30-mil PVC used at the site is less 
susceptible to damage due to settlement, puncture, tensile stresses and degradation (Stark et al., 
2004; Stark et al., 2008; Stark and Newmin, 2009). In additiori,"PVG FMLs are easily and 
effectively repaired using 'solvent patch welding'(Thomas et al., 2003). • 

Protecting the FML during redevelopriierit is important. Damage to the FML duritig'or after 
coristructidn may cause sonie or all of the follovvirig to occur: • ' 

• Iricreased infiltration, leachate generation, and ground water and Jordan River impact. 
• Increased liquid in tailings which could cause more settlement, lower allowable bearing 

pressure, decreasedislope stebility, increased liquefaction potential and damage to the 
remaining cover system. 

• Increased possibility of human or biota contact with contaminated material. 

REUSE CONCERNS AND RECOMMENDATIONS 

The Sharon Steel site's OUl is a large vacant parcel surrounded by developed'arelts. Some of the 
many positive attributes of the site that may increase development possibilities include: 

• Site is ori a bluff overlookirig the-Jprdari River and has an excellerit and imobstnicted 
view of the Oquirrh Mountaiiis tp the west. ' it 

• The new TRAX ligrit rail statipn just west pf the site pffers an additional option for 
commuting to Salt Lake City. ' . -! .1 i ^ 

• Interstate liighvvay's i5'arid'2f5 can bb accessed withiri 2 riiiles of the site. ' 
• The Jbrdari River Parkway, a paved recreational trail, runs alorig the western edge of the 

site, l)etweeri the COverisd'area aritd trie , ' 
• Substantial commercial and residential reuse of the adjacent Midvale Slag site is 

underway. 
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Because an extensive geotechnical investigation has not been cPnductisdi there?is cpnsiderable 
uncertainty regardirigi the? geotechnical properties of the tailings pile.! Three pptential approaches 
for coping with this uncertainty are presented below. : ; i * , ,, i-

Approach No. 1 - Extensive Gedtechhicalllnvestikaiibi^^ v ^ s ! ; ' i | 
This was the aipprpach recPmmeridMiri riesponse'to.a reme prop̂ ^ that involvedia residential 
and cpriimerciiil'develppnierit titled "Prbposed J 
geptechnital issues that wpiild have- to be iaddressed befPre full-scale residential arid cpmmercial 
reuse iiiclude: settl'emerit, slope stability,-seisiriic ppteritial, subsurface irivestigatipri ^ d 
alldwable bearing presstires;'The cbriditiori of thie geosynthetic layers-would need tb' be verified 
arid the iriipact of developmerit Pn the layers wpiild need tp be investigated,' including longevity, 
penetrations and patches, tensile stresses and differentiail settlement. 1 i 

•' Advantages of Approach No. l : - s ' ; i 
- Extensive geotechiiicd investigation wpidd detemirie what ground i^^ 

would be needed to allow for a wide range of reuses. 
- • 'Tlus apprioach woidd^p^ the site foi-'thê viddest rangd of reuses the-largest 

area. •V:^:-'^-:^^.:.- ^-i. '-^.y- j ' -^^ 
- Addressing all' geotechnical' iissues is consistent with other developriients eirid -

apprPvals.' ' ' ' • ' '•' • •• ." ' ' • 

• Disadvantages of Approach No. 1: . i 
- • An extensive geptechnical investigation, which? would'bê expensive and lerigthŷ  . 

-̂ wouldhave to be imdertakeri before any revenue is generated from the site. 
- ^ Tlie PVC flexible menibrane lirier would be pim^ 

1 would be needed to assess'the'eSngineeririg properties of the tailirigs and native 
• i material'under the tailingSi as well as by accidental̂ penetrations during construction. 

These punctures would require riiariy patches of the flexible membrarie liiieri PVC 
• flexible membrarie liriers exhibit better patehirigf peifonnarice thari pther types of 
' FML'material but, if these patches fail^ contaminarit migratiori pathways to the 

ground water Would Tesult. - • '.''^ -
- The geosynthetic layers would be at risk pf damage due tp tensile stresses induced by 

differential settlement. 
- Extensive subsurface investigation will prpbably indicate .that a substantial pprtion of 

i ' the sitemust be improved befdre a wide range of reusesare possible. Fprexample, 
AGEG's 2005'geotechnical investigatiPn recommends preloading about 75% of the 

> site.'However, even after such grourid improvemerit is'performed^ soine! additional 
subsurface=investigation and analysis would be required to ensure that the needed 
improvement was achieved. 

- Even.aftef expensive mvestigation, geotechnical uncertainties would remain because 
of the variety of materials located under titie coyer system (ineluding miU foundations, 
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demolition debris, river sediment and variable tailings) and the variable methods of 
placement arid compactiori. . ' •- ' . ' 

- Installation of Mlities in the covered area mayirequire additional 
top of the cover to house the utilities.' 

• Operation and Maintenance (P&M) for App]^ .. ,i 
, - The,0&M;that,wpuldbeireqmred for,tids â ^ 

improvement methpdplpgy used (e.g.,;pre-loading), foundatipn systenis used and 
: cpnditipn pf the FML cpyer. For examplCj if the site is not pre-loaded settlement \yill 
; pccur auad.tlie FML.may be stibjected tpttensile stresses,, especially near the anchpr 

trenches, that may damage the liner and any .patches. If the site is preiloaded or lightly 
; loaded so that,it does not imdergp. a substantial amoimt of settlemerit̂  the O&M of the 

FML should be niinor.and simply consist of periodic inspection • i t 
- Depending on the level of ground improvement and fo^ndatipn systems.used, repairs 

may,be*needed:after a seismic event., , ,, . ; : 

Approach No. 2 - Pursue Zone-rSpecific Reuses That Can.Be Implemented Without an 
Extensive Geotechnical Investigation 
Approach Np. .2 aims to identify reuse types that can be irijplemerited withput the exterisive 
subsurface irivestigatiori, testing, design and groimd improvement that would.be required under 
Approach No. 1. Under Approach No. 2, the site is divided into differerit zones based on likely 
geotechnical attributes; compatible reuse types are suggested?foreach pf these zones., Figure T 
roughly identifies four zones,'which are each discussed below With some.possible reuse types for 
each zone. The boundaries {between the four zones were drawn based on. the? boring logs and cone 
penetration soundings presented in AGEC s 2005 geotechnical investigation. The borings and 
cone soundings were'Used .tPs identify areas of thin ;and thick deposit or-depths of tailings. In 
general; Zone A ds Ipcated ,in areas pf the greatest thickness of tailings or areas of the most 
compressible Itailings, Zone Cyis located in areas of little to no tailings^and Zone B is located in 
intermediate areas-. Areas .with little or no tailings y^U allow heavier structuresithan areas with a 
large depth pf tailirigs; Zpne D consists of the slopes.along the riorthem, western arid isouthem 
boundaries of the site, as well as a 100-foot setback at the top of the slopes ito protect̂  
improvements from possible slope.instability;: , - ^ r ' n / - • 

Zone A: Lightly-Loaded Airea :(apprpximately 73 acres) V:. 
; "Lightiy loaded'*' refers to the-pressure applied ;by the proposed̂ reuse; In! this zone, deep 
foundation systems are riot recommended. Deep foundation systenis, siich as piles, piers, 
drilled shafts,' and grout-or stone columris',; are not recommended.because they would 
require penetrations of the geosynthetics in the cover system.t£urthermorei ithe tailings 

' The approximate acreages of the foiif feiise zones do hot sum to equal the to&racteage of OUl because parts of 
OUl, siich as thk wetland,'are hot included'within . ' ' ? 
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are prpbably still undergoing settiement, so .the tailings could settie. more than the 
* ̂ ^̂ Sftniet̂ ^ on at leagt <Hnp||ed̂ ^ 
;~ landfiU.̂ Structuresifthat can.be. supported ori spreadtfoojings or a raft foimdatiori sM^̂  be 

j;̂  : solar panels, 
•̂-̂ ^̂ aM ĉ̂  or botanical •g4<ieriŝ pâ  

; ;%/T)(ê ;f(̂ ^ . 
' /fpuri<to.tipris dipmd'be 

5: shPiUd bSriPtedfthat soriie big-box retjdlerSi sUch as: Walinart̂ ^ S and Hoirie 
•', ' Depot, have already built stores on closed landfill,sites.. ' ^ * 

5̂• , : 

•• •..'.*••-• I . 

If--

••,3i;'t;>;v;i,-;vi... 

•HI./.;. ' • • 

' http://www.epa.gov/superfund/pro|BTams/recvcle/live/region6 nm.html 
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L e g e n d zone A - Ughtly Loaded Area 
Zone B - Lightly to Medium Loaded Area 
Zone C - Medium to Highly Loaded Area 
Zone D - Slope and Setbacl< Area 

Potential Road Location 

NORTH 

Sharon Steel Operable Unit 1 
Midvale, Salt Lake County, Utah 

Figure I. Approach No. 2 - Specific Reuse Zones. 
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• Zone C: Medium to Highly Loaded Area (approximately 40 acres),- ,: , s 
Reuses in this zpneiideally;WPuld;StilLbe,.suppprted using.spread fpptirigs or raft 

; :ffpuridatipnŝ b̂ t.deepxfpuiida.tî  zone because; it is not 
underlain by .the.gepsyntiietic cpyer system;̂  Spme pf theippssible reuses in;;this area 
include: riiid- to high-rise coriimercial or residential, offi.Pe and iridustrial parks, 
hptels/mptels, govemment cienters, jails, maintenance faeilitiesii arid public fwprks or other 
municipal facilities. ;, ' i ^ ^ - • : 

• Zone D: Slope and Setback Zone (approximately 39 acres) 
Figure 1 shows a 100-foot wide setback zone;that ihms along the the 
geosynthetic covered area. A slope setback of 100 f̂ et should be observed ibecause of the 
under- to normally-consolidated nature of the tailings and the limited subsurface 
infbrrnatipri ayailableî IriiMs;̂ ^ ;/ 
panels along the western and southern slopes of the tailings pile, skateboard .parks, • . 
sledding-slopes,'bicycle and jogging paths, pet trails and wetlarid observatiori iplatformsi 

Trial Phase ! .' .:(•;.;';;. - . 
To facilitate development and to iinvestigate the response of the tailirigs and geosynthetic' cover: „ 
system to-development, a trialvphase ofdevelopment.ê iddibe initiatediThe geotechriical : 
mvesti'gatiorivfor the'trial phase Would.eost less than for commercial structures. For example, the 
proposed extension of Bingham Junction Blvd. shown in Figure L (see dashed reddine) could̂ be 
constructed first to improve site access, reduce development costs for the developer, and better 
understand the response of the tailings and cover system to development As> shown in Figure-Is 
thei potential road crosses alli four zones, and:crosses both covered and .uncovered areas; this ' 
would provide a rough gauge of the site's differential settieirient. A flexible pavemerit should be 
used because of the'inevitable settiement andieraeldng. .The:road'should descend the steep slope 
at the south end;bf the tailings pile-at a diagonal to accommodate winter driving conditions. If 
sufficient'thickness of cover soil is;present.on the geosyntheticsj(about 24 inches), construction 
of the road should not damage the geosynthetic . coverialthough-it may/undergo-some settlement. 
The 30-mil'PyG'geomembranerand underlying GCL can accommodate sorile settlemerit. Other 
possible trial phase reuses 'iriclude:;skateb6ard!parks, photovoltaic solar panels, athletic fields, 
parkirigJots, and bicycle and jogging pathsi ^ • • u t i • - ^ i J 

AdyimtageSjOfAppî oachNp/ , 
I This approach wiU entml a Ipwer oyer^^ , •. - \. 

^ . The initial, cost and time; fpr a gepteclmicd î yestigatipn will be k^ than under 
ApprpachNpiJ-. , , \ / '. 

;. ; Reuse can b^^hieyed sppner,. ; .i >) s ..^^v. <• 
,1 7 ^Minorgeotechnicd^^ j , , , ,; 

i Cifythas controlpver tW 
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Disadvantages^of ApproachNbi'̂ ^̂ ^̂  ' • • •' . " - - ' 
- There is a sriialler-range of p̂^̂^ 
- Depending bri the reuse,-'gfdimdiriiprPveriierit may be needed, such as pre-loading or 

tembval of-soirie tailirigs to increase cdrisolidatiori and iiriprPve engirieeririg 
'prdperties of the'tailings; ' ' '• - ' •• • -L • • 

- Iristallatibri Pf utilities iri Zbries A and B riiay require additi'orial soil to be placed ori 
top of the cover system to house the utilities deperidirig Ori the'ciirrerit sPil cbVer 
thickriess. 

Operation and Maintenance:for Approach No; 2: 
- Repairs may be: rieeded after a;seisrriic event; , .- y 

Approach No.:3 -jPursue>Reuses Thati.Gan:BejImplemented'WithrGoyer System . 
Modification ; • ;• ii. • :M, u . >.• • r 
This approach is presented as an alternative to Approaches No.r'l, and 2 land seeks-tosremove 
some of the complications created by the geosynthetic cover system. The essence of this 
approach is to modify the cover to facilitate development and/or add additional protectioris.to .̂ 
ensure that the objectives of the>coVei? are achieved: Note that BP A may not legally 'be 'able to! 
pay for modifiGations':of the remedy'̂ ciirrently în place; alsp, any'such modifieatiori tp'the ^ 
existiriig-remedy may require the>existing EPA decision documentS'to^beimodified before thiŝ  ' 
approachcpuldbe impleinented. .-i t.vi ' ; > . ; . ' : • 

Possible Cover System and SUe\Modifications M j . ; ' J -
This section presents' some (possible cover system and isite modificatibns^ that'cotild be performed 
toffacilitate development of the site. These modifications' are designedito reduce the eoncerriSLor 
complications associated with the FMLf cover system. T^ i. c. 

- JlnstalLa new geosynthetic iCGvcD in are^ 
. .• modification or penetrations. Current pricing of a '30-mil P\^G FML installed is about 

: i$llO,OOO peracre;;however, the price is higUy variable. Existing PVC FMLican be' 
' I. leasiiyiwelded to. riewGOrmil PVC; FML to re-establish m iriipe^ 

; - - lliistall a new alternative cover 'system'that does not use ani FML, either acrosŝ ^ 
icntire capped area or in certain areas; this cover system would imake the current . -
geosynthetic cover superfluous. This alternative cover system would consist of 
several layers of soils and would achieve all Pf the pbjeetives'of the ciuteht'cover 
system. This type of cover systemj'refeited'to as eitiiei: aii urisatijfated soil cover or an 
levapotiMspirative cover, has'bderi'recê ^ 
landfills at the Rocky Mountain Arsenal (Williams et al., 201'!). TMs coVer system 
could consist of the following layers, from tdp'tb'bottoin: vegetatiVe layet- 3 to 4 feet 
of unsaturated soil, a'capillary^baiiief wMch prev'ê nts irifiltratidri'(eprisistirig pf a non-
woven geotextile aridT-tP 3driches'6f pea-gfavel̂ ^ a bioiritrasiott coriiipohent which 
prevents biota from reaching the waste (could consist of crushed concrete), and fill 
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, , < :material>to establish necessary site,grades;.. TTiis type of- cover system wpuld allow the 
installation of utilities across the site and may allow-tihe use pf deep foundations. If 
the tailings are expected to undergo settlement after installation of the cover system 
and other aspects of the reuse, the settlement should be allowed to occur before the 
piles are driven so a gap does not form below tiie'pilb-supported structure] Given the 
uncompacted nature of the tailings, it is doubtful* that the tailings would npt settle to 
some extent in response to the weight of an evapotrarispirative cover, i I 

- ' if the FML is-removed or damaged, install a groimd Water contirpl systerii |along the 
• ^ toe'Pfthe t̂ailings pile tp preverit contaminated ground water from reaching the Jordan 

River: Depetfding on where the'bi-each in the FML pccurs; cpntaminantis epuld be 
!̂  trarispPrted'̂ vertically'below-die tailings pile andinto a deeper'aquifer.; If the ground 
' Water flow regirrie Would allbwthis vertical or near Vertical migration, the FML 

should be repaired by welding new PVC FML to the existirigPVG FML ais described 
above. • '•• •••• L y j T 

- Preloading, the easiest method of ground miprovement, may be desirable for Zone B. 
The light to medium loading prbpPsed for Zone B cotdd iriduce settleriierit if the area 
is not preloaded. If the pifpppsed structures i^^ 

' dindreriltial'settlemerit, p̂ ^ jprbbably not 
' necessaiy-iri ̂ Zofiie A, because'^s zG^ corresponds'to Operi space or li^tly loaded 
' istructures whicli probably will riot induce a large'airiount of settlemerit. 'It is 
• anticipated that preloading will be suitable for the FML because the tailings will settle 
' under the preload so,"in gerieral,"the FML v^ll'nbt be placed iri tehsiori. However, 
there may be areas' that undergo tension due to variabilify iri the tailings! oii applied 
load. Additional subsurface mvestigation and analysis would be requned to ensure 
that the needed improverrient'Wais achieVeid by ' ! i ^ : 

- Another way to effectuate a preload is to remove some of the tailings, which would 
lower the tpp .elevation of the pile, and-.then-̂ rerweld the FML. The remaining tailings 
and underlying alluvial spil wp^ld be (Stronger fpr development purppses because the 

J removed tailings .would have acted as aipreload. -

Advantages of ApproachfNo. 3: 
r ;, Site preparation cpuld, proceed more quickly and at less cost, cpmpared to Approach 

.jNo. 1..'Sf extensive geoteclmicd inyestiĝ ^̂ ^ 
, - Installation pf; an dternative coyer ŵ ^ 

constî action aĉ yities-yvpuldinot̂ ^̂ ^ avoid damaging thejexisting FML and 
. ; sujfficientspil wpiUdbê ^̂  ; i , 

, ,. - Site wpiddjbe ,̂ eady fo^ ,. 
, ,,,: 1: utilities cpuld be ^ i l y installed and penefratipns in the existing. FML.cpuld be made 

•.J . ; ,;;if,the;cover system is, gomgto.be replaced. These reuses could,include ail of the , 
• ;r.,reuses,inclû ^̂  , , 
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' ' -• ilf settlement is-riot'a priableni' and ah alterriative cPVer systerii'is used;-pile foundation 
- Isystems may be possible. ' ' ' ' • ' .i 

• Disadvantages of Approach No. 3: < > . 
- Costarid time for modifyirig cover system could be sigriificanti : . 
- [Site.may not bcTcady for every;possible reuse. ' . ^ ^ ,r -: 

Geotechnical. uncertainties would still iremaini' .• ; 
- iDeep foundatipn.systems may not be advisable unless the siteis preloadedand the 

majority of the settlement.î s-removed prior to installation of the deep foim(^^ 
jthat settlement does not occur arourid;aridrbelpw the pile-supported .structure. 

i - Modifyirigithe cover systerii-would r̂ sqiuire additional time; fprvŜ ^ 
iwell as issuance pfja .decision document (ROD Amendment or Explanation of 

.' fSipificant Differences (ESD)); ;•' • : / ; . , ' 
- Repairs may be rieeded after a seismic event. , < 

.. • . Operation: and Maintenance for Approach 
- Anewgepsynthetic cover woiddreqiure little,, ad(Utî  . , 
r An evapptranspirative, cpyer system requires frequeut mprntpmig .uritil.the^vegetatiori 

lis jfWly established in the vegetative layer. Afteiw^ 
I cpnsists of visual observations for erosiori, yaridalism and burrowuig .animals, 
; inspection of,the vegetation (evalviate .distress,, presence, pf weeds pr loate areas, 

.̂ ; establishment of seeded species, oyergrazing, ,?tc.), and possibly some percolation 
monitoring tp ensuie infiltratipn is not rep̂ ^ 

SUMMARY AND REGOMMENDATIONS 

EPA Region 8 requested that: Skeo Solutions teview technical dPctimehts prepared for Sharon 
Steel's O U l , ivisit the site and draft a reportsaddressirig the larid uses'that the site cari;support 
from a geotechnical perspective. This report describes the geotechnical issues of concern at the 
site and describes three potential reuse approaches to deal with the site's geotechnical 
uncertainties. Under Approach No. 1, an extensive geotechnical' iriVestigation would be 
coriducted for the'entire site; this irivestigatiori wotQd'deterniirie groUrid iniprOVemerits 
would be necessary prior to redevelopment'. 'After c a r i ^ biit these ground imprpvemerits, the 
site would Ibe suitable for the widest range of reuises^acrPss'the largest area; No. 
2, the site would be divided irito zones based bri gePtechnical prPpeities andTCUse types 
appropriate to each zone would be pmsued; TMs'approach-wpMd invP'l^^ 
investigatiph'thairi urider Approach Nb: I arid reiise dbuld^prbceed imihedik^^ Urider Approach 
No. 3; the cPver ̂ ystehi woiild be mpdified, 'allbvving a ĵ ieafeir range of reuse bptions thari would 
be possible uiider ApprOach-Nb. 2. HQwever,-inpdifyirig the'cover systerii w'ould' cbst more and 
take longer than usitig the zone approach. It'would Mso be pbssible''t6 lise acoriibmation of the 
three poteritial reuse approaches; for example, an extensive geotechnical investigation (Approach 
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No. 1) focusing on one of the zpneS}(ARproach.No. 2) may conclude thatta modification of the 
cover system (Approach No. 3) is desirable. 

The borings required under Apipifpach Np. 1 wpuld entail many pmictixres anci subsequent 
patches of the geos jiithetic layers in the cpver systeiri. Fuf̂ hermpre, .rnany geotechriical 
uncertairities would.remain even after this expensive iand time-consuming gep̂ techmcal 
investigation. Therefore, this review recommends that Approach No. 2 or No. 3 be! pursued (or a 
combination of Approaches Noi 2 arid S with the neces:̂ ary''gepiechnical irivestigation), rather i < 
thari Approach NP. The Cify'PfMidvd^^^^ 
vdtb EPA arid thê Utah Depaifaierit bf-Enw Quality'(UDEQ) to pursue ariyi 
redevelopment approach. Given that EPA has already implemented a protective reriiedy at the 
site, EPAmaynotlegdly bciable . . .r i , 

I'.' 

I • i 

1 

I 

I 
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IimMitioM'jSurridl;V6[: W ^ ' ^ - ' i ' ' | 

StMk^DD.,'Newm^ feJ. andRblie; FiPlV {l6ok). "Aiialysis df'TMrty Year Old PVC ' ' -
GePiiiemljrarie 'iri thfe Aqiiacuiture^ industry," J? ofVii^l'dirtdAiiditiveTech *Soc. of 

• ' - Piasfibs'Engiiieers, D&enibdr, 2004, Vbl. 10(4), pp; I68v l73. • '̂ -

Thomas, R.W., Stark, T.D. and Choi, H., (2003). "Air Channel Testmg of Thermally B̂ ^̂ ^ 
PVC Seams," Geosynthetics Intl. Journal, Vol. 10, No. 3, October, pp. 645-659. 

UDEQ, Division of Environmental Response and Remediation (DERR), Third Five-Year Review 
Report for Sharon Steel Superfund Site (CERCLIS ID: UTD980951388), Midvale, Salt 
Lake County, Utah, prepared for EPA, September 2009. 

UDEQ, Second Five-Year Review Report for Sharon Steel Superfiind Site, CERCLIS ID: 
UTD98095I388, Midvale City, Salt Lake County, Utah, September 2004. 

U.S. Bureau of Reclamation, Provo Area Office, Provo, Utah, Operation, Maintenance and 
Monitoring Manual for Sharon Steel Superfund Site, Operable Unit 1, Midvale, Utah^ 
prepared for UDEQ DERR, October 2001. 

U.S. Bureau of Reclamation, Provo Area Office, Remedial Action Report for Sharon 
Steel/Midvale Tailings, Operable Unit No. I, prepared for UDEQ, March 1999. 

U.S. Bureau of Reclamation, Provo Area Office, Sharon Steel/Midvale Tailings Operable Unit 
Number One Capping Remedial Action Midvale, Utah, Requisition No. RA-5048 
Drawings, prepared for UDEQ and EPA, October 1994. 

U.S. Bureau of Reclamation, Provo Area Office, Sharon Steel/Midvale Tdilings Operable Unit 
Number One Capping Remedial Action Midvale, Utah, Requisition No. RA-5048 
5/7ecz/zcar/o/w, prepared for UDEQ and EPA, undated. 

U.S. Bureau of Reclamation, Provo Projects Office, Preliminary Liquefaction Potential and 
Slope Stability of Sharon Steel/Midvale Tailings Site, February 1993. 

May 2,2011 Sharpri[ Steel rGeoteehriical^ Review i ' '-^^ 



Utah Admihistrativie'Code, Title Rl 56 -'Cbriufierce, Occiipational' arid'Prbfessibrial 'Lieen^ 
'Sub'sefetion 56-704 - Statewiide Airiendrnenls>t&ttRe3BC,''S^̂  of 
Adniinistrative,RiUes,< online version effective June.l,-,2007.ri , ,'- :, , : , ; 

Williams, L.O., DwyerrSvF./ZofnbCTg, JtG.; 'H6yt, DiL/arid'Hargreaves,' G.A.i<('201'l)t̂  • 
"Covering It All ," g/vz7j.g/7gz>tgermg-!̂ ^ ' 
engineering.asce;org/wDs/portal/ce/cO/04 SB8K8xLLM9MSS2fv8xBz9C 

.. EzcjPIwP ACc3AvMXF4sOki5AOY, cAE II .ShzoPIlA^ UgD 
EF2gH2moX^CdnJSVGqkIAHy^^ ; , i ;if^V , ; . v ^ ' . • 

Wilson, David S. (EriVrionmerital,ResourjC Responseftg UDEQjLetter Elated̂ , 
- fNpVerii^r.23,2pp5^ ^ . 

Yepnians,,Elizabeth-,(U^ Wilspn | , 
(ERJVF) Re: Revised Sharpn;S,̂ eel,OUl Site-MG(Ufic£dpn ,Plan,.fô ^ 
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